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(54) CONTROLLER FOR INDUSTRIAL ROBOT 

(57)Abstract: 

PURPOSE: To evade such unexpected behavior that an operation equipment that an 
operator does not expect is moved when a robot is operated through manual operation. 

CONSTITUTION: Pilot lamps 17 are installed corresponding to operation equipments 1- 
4 under servocontrol. Then an indication control means 18 is provided to indicates that 
the specified operation equipment can operate on the pilot lamp 17 in manual 
independent operation or that the operation equipment in main operation and the 
operation equipments following up it can operate on the pilot lamps 17 in manual 
associative operation. In this constitution, the indication control means 1 8 discriminates 
the operation equipment which can be operated in the manual operation according to 
the setting state of a controller set by the operator and displays whether or not the 
operation equipment itself is in an operation ready state on the pilot lamp 17. 




* NOTICES * 



JPO and INPIT are not responsible for any ' ' *'" ' * 

damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]ln a control device of an industrial robot which can be provided with two or more sets of operating equipment by which servo 
control is carried out, and can perform now teaching work of the operating equipment, etc. by manual operation, At the time of manual 
independent operation which the above-mentioned operating equipment by which servo control is carried out is equipped with a propriety 
clear statement means of operation corresponding to each, and a worker operates manually independently to each operating equipment. One 
operating equipment specified in it while displaying on the above-mentioned propriety clear statement means of operation that the specified 
operating equipment could operate is made into main movement, At the time of manual interlocking operation which operates other one 
specified operating equipment manually to this while making either [ at least ] a relative position or a posture follow uniformly. A control 
device of an industrial robot, wherein an explicit control means displayed on the above-mentioned propriety clear statement means of 
operation is formed [ that the operating equipment which follows to operating equipment and it which carry out main movement can operate, 
and ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the control device of an industrial robot, and in detail, Are in the automatic work device which 
comprises two or more operating equipment, and actually move each operating equipment by manual operation, and teach, or, When checking 
the state of operating equipment, it is related with the control device of the robot with which the worker enabled it to recognize certainly 
and promptly any the operating equipment used as an object of operation is. 
[0002] 

[Description of the Prior Art]Operating equipment, such as a work handling device which generally holds a work piece, By what is called a 
teaching playback system, at the time of actual operation, cooperative control is carried out so that the industrial robot which has operating 
equipment, such as a tool moving system provided with tools, such as an object for processing, a torch for welding, and cancer, may carry 
out reappearance operation simultaneously. In the automatic work device which has such two or more operating equipment, teaching work 
and confirmation work after instruction are performed in advance of the actual operation of each operating equipment. In that case, by the 
former, although a worker specifies one operating equipment and performs teaching work or confirmation work by manual operation, after a 
worker checks any the operating equipment specified in the control device etc. is, the operating equipment is carrying out manual operation 
as what operates. Therefore, when a worker takes the operating equipment specified, unexpected operating equipment will operate and the 
situations, like operating equipment collides with mutually may arise. 

[0003]In order to avoid such a situation, as for instruction operation, the following procedures are adopted, for example. For example, as 
shown in drawin g 1 4 (a), the work piece 7 of the operating equipment 3 and the tool 6 of the operating equipment 1 are operated suitably, it 
is considered as a desired positioning state, and the point A in this positional attitude is taught as a teaching point in the first positioning 
state. That is, the data of the positional attitude of the tool 6 and the data of the joint variable of the operating equipment 3 to the work 
piece 7 in the point A are made to memorize. Then, in order to form the second positioning state, it is necessary to move the tool 6 and the 
work piece 7 suitably but, and, If the work piece 7 is moved like a dashed line only by operation of the operating equipment 3 after teaching 
the point A by the first positioning state, the work piece 7 may contact or hit the tool 6. Since it is necessary to avoid that such the work 
piece 7 and the tool 6 interfere, after teaching the point A by the first positioning state, as shown in drawin g 14 (b), the tool 6 is once kept 
away from the work piece 7. And so that the next teaching point B may serve as a desired position like drawin g 14 (c), By operation of the 
operating equipment 1 , the tool 6 is turned to the work piece 7, the work piece 7 is moved, as it is made to move in the direction of arrow 3p 
and is shown in drawin g 14 (d) after that by operation of the operating equipment 3, for example, the second positioning state is formed, and 
the point B is taught by this second positioning state. Thus, it is very troublesome that the tool 6 must be evacuated from the work piece 7 
in the middle of teaching work. If there are many teaching points, the number of times to which the tool 6 is evacuated will also especially 
increase. Therefore, the time which evacuation takes will also increase and, on the whole, instruction time becomes long. When moving the 
tool to which it was made to evacuate when the arrangement of the time when the distance of a teaching point and the next teaching point 
is short, or a series of teaching points had not made it orderly to the work side, it will become impossible in addition, for the next teaching 
point for which it asks to distinguish where [ on a work ] it is. 

[0004]So, in recent years, while specifying that [ one ] of the operating equipment which should be taught, other operating equipment which 
maintains the operating equipment and relative relation which were specified, and follows can be interlocked, and manual operation of the 
teaching work can be carried out (for example, refer to JP,61~42004,A). Such interlocking instruction operation is as follows, for example. 
The first positioning state as shown in drawin g 15 (a) has the start of manual operation, and the teaching point A at that time is point A^ By 
moving the work piece 7 like the arrow 3p, point A 2 of the second positioning state is realized. The state where it reached to point A 2 is 
drawin g 1 5 (b). The motion of the work piece 7 is followed from this drawin g 1 5 (a) to drawin g 15 (b), without the tool 6 evacuating from the 
work piece 7. 

Therefore, it differs from the motion of above-mentioned drawin g 14 . 

That is, the manual operation of "linkage" by which the positional attitude of the tool 6 to the work piece 7 was always maintained is made. 
After moving the teaching point A to point A 2 of the second positioning state. As shown in drawin g 15 (c), the next teaching point B and the 
following next point C can .be taught as "independent" manual operation, i.e., operation of moving the work piece 7 where it moved the tool 6 
where the work piece 7 is stopped, or the tool 6 is stopped, is. 
[0005] 

[Problem(s) to be Solved by the Invention]In such manual operation, when checking the setting condition in a control device and having 
become "interlocking" operation, two sets of the operating equipment in which the worker can operate must be grasped firmly. If the 
operating equipment which can operate is taken, when based on the above-mentioned independent manual operation, the danger has above a 
problem which becomes large. This invention was made in view of the above-mentioned problem, and the purpose. When a worker does 
manual operation, while making the operating equipment for a drive recognize according to the display state of a propriety clear statement 
means of operation, It is providing the control device of the industrial robot which can avoid moving the operating equipment which a worker 
does not predict, using only the work apparatus for a drive as movable. 
[0006] 

[Means for Solving the Problem]This invention is provided with two or more sets of operating equipment by which servo control is carried 
out, and is applied to a control device of an industrial robot which can carry out now manual operation of the operating equipment. A place 
by which it is characterized [ the ], the operating equipment 1 thru/or 4 by which servo control is carried out with reference to drawin g 1 is 
equipped with the propriety clear statement means 17 of operation corresponding to each. And at the time of manual independent operation 
which a worker operates manually independently to each operating equipment. One operating equipment specified in it while displaying on the 
propriety clear statement means 17 of operation that the specified operating equipment could operate is made into main movement, At the 
time of manual interlocking operation which operates other one specified operating equipment manually to this while making either [ at least ] 
a relative position or a posture follow uniformly. An explicit control means 18 to operate that the operating equipment which follows to 
operating equipment and it which carry out main movement can operate so that it may be made to display on the propriety clear statement 
means 17 of operation is formed. As a result, based on a setting condition in a control device which a worker set up, the explicit control 
means 18 asks for operating equipment which can operate by manual operation, and indicates whether be in a state where it can operate 



that operating equipment itself is also with the propriety clear statement means 1 7 of operation based on a signal of the result of an 

operation. • : : • ....«• • • :>;>t:«^-vr. : - . . - •■ .• , -i. • • 

[0007] 

[Function]When a worker operates it manually independently to each operating equipment, that is automatically displayed on the propriety 
clear statement means 17 of operation formed [ that the specified operating equipment can operate and ] in the operating equipment. The 
worker can recognize at a glance whether which operating equipment operates, if the display by the propriety clear statement means 17 of 
operation is checked. Therefore, even if the worker has taken the operating equipment set up with the control device etc., when operating it, 
self was able to have the illusion and misconception can be corrected. It can know that setting out with a control device has an error etc. An 
unexpected motion occurs by it or operating equipment is prevented also ********************** mutually. In such independent operation, 
do not pose a problem comparatively, but one specified operating equipment is made into main movement, When carrying out interlocking 
operation of other one specified operating equipment to this manually, making either [ at least ] a relative position or a posture follow 
uniformly, it is important to secure safety highly. According to the above-mentioned propriety clear statement means 1 7 of operation, 
advanced safety is planned easily and remarkable improvement in working capacity is realized. 
[0008] 

[Example]Below, this invention is explained in detail based on an example. Drawin g 1 is provided with two or more sets of the operating 
equipment 1 thru/or 4 by which servo control is carried out, and at least one in the operating equipment shows the outline composition of 
the automatic work device 5 which can perform teaching work now by manual operation, including 6 flexibility manipulator. In this example, 
the operating equipment 1 is 6 flexibility manipulator which has six rotation joints, and is grasping the welding torch 6 at a tip. The operating 
equipment 2 is a slider which consists of two direct-acting joints. 

The operating equipment 1 is carried in. the tip part of the slider 2, and it is arranged in order to expand the working range of the manipulator 
1. 

The operating equipment 3 is a positioner which consists of three rotation joints. 

A tip part is equipped with the work piece 7 which works with the welding torch 6, and it is arranged for the purpose of making work posture 
of the work piece 7 proper. 

The operating equipment 4 is 6 flexibility manipulator which has six rotation joints. 
The gripper 8 for grasping the work piece 7 is formed at the tip. 

Grasping the work piece 7, in order to carry in or take out the work piece 7 to the operating equipment 3, by the welding torch 6 of the 
operating equipment 1, this is arranged in order to carry out welding operation. 

[0009]As shown also in a figure, the signal wire 9 for operating the operating equipment 1 thru/or 4 is connected with the control device 10. 
This control device 10 consists of the operator control panel 10A and the teach pendant 10B, and the changeover switch 1 1 of whether it 
changes into the state where a worker can do manual operation of instruction, or to change into the state of carrying out automatic 
operation based on the already memorized data is formed in the operator control panel 10A. The teach pendant 10B described above for 
carrying out manual instruction operation of the operating equipment 1 thru/or 4 is connected to the operator control panel 10A. The 
movement directive switch 13 which outputs the movement directive signal for the object operating equipment selecting switch 12 to choose 
the operating equipment which is the target of operation, and teaching work is formed in the teach pendant 10B at the time of manual 
instruction operation. Whenever any manual operation buttons 14a~14f, 14A-14F of this movement directive switch 13 are pushed, the signal 
of 1 is outputted, and when not pushed, they output 0. For example, if the manual operation buttons 14a thru/or 14f of a left-hand side 
sequence are pushed, the joint of object operating equipment will rotate normally, and the joint will be reversed if the manual operation 
buttons 14A thru/or 14F of a right-hand side sequence are pushed. The ganged operation specification switch 15 which specifies whether 
operation of object operating equipment is interlocked with and other operating equipment is made to follow is also formed, and the follower 
****** switch 16 which specifies the operating equipment made to follow when ganged operation is specified is formed. In order to ****** 
since the translation motion of a three way and rotational movement of a three way are needed, generally by this example, the operating 
equipment 1 or the operating equipment 4 constituted by 6 flexibility manipulator serves as a selection object in the follower ****** switch 
16. 

[001 0]Corresponding to each operating equipment 1 thru/or 4, such an industrial robot device 5 is equipped with the indicator lamps 17a 
thru/or 17d as a propriety clear statement means of operation, as shown in drawin g 1. That is, with the operating equipment 1, 2, and 4, the 
indicator lamp 17 is attached to a part of member which constitutes operating equipment, and relation is installed in the neighborhood known 
clearly with the operating equipment 3. It is considered as up-and-down 2 stage structure, when it is in the state in which manual operation 
is possible in response to the instructions from an explicit control means 18 to mention later, the red lamp 17R of the upper row turns these 
on, and these make the green lamp 17G of the lower berth turn on, when it is in the state where it does not operate. When it is in the state 
where manual operation is impossible, both the lamps 17R and 17G of both are switched off. 

[001 l]An explicit control means 18 to operate the propriety clear statement means 17 of operation is formed, for example in the operator 
control panel 10A. At the time of manual independent operation in which a worker teaches either manually independently to the operating 
equipment 1 thru/or 4, this. Each indicator lamp 17 shows that the specified operating equipment can operate, and, on the other hand, one 
specified operating equipment is made into main movement, At the time of the manual interlocking operation manually taught while fixing a 
relative-position posture and making it follow, the operating equipment of one specified 6 flexibility manipulator of others [ this ]. It orders, as 
it distinguishes that the operating equipment which follows to the operating equipment and it which carry out main movement can operate 
and it is shown in the indicator lamp 17. Although the explicit control means 18 is realizable with a microcomputer, it may also be a thing 
using a relay circuit etc. Anyway, what can perform now processing which indicates whether to be in the state where any of the operating 
equipment 1 thru/or 4 operate is adopted. This carries out the operation roughly shown in drawin g 2. 

[0012]First, clear [ of the condition data of all operating equipment ] is carried out, and it can be made not to carry out manual instruction 
operation of any operating equipment. [It is described as Step 1 of the flow chart of drawin g 2, the following S1, etc.] .M (1) in Step 1 means 
the operating equipment 1, M (2). means the operating equipment 2, and M(1) =0 means being in the state where the manual operation of the 
operating equipment 1 cannot be carried out. Next, discernment of whether the changeover switch 1 I in the operator control panel 10A 
serves as manual operation, or to be automatic operation, Discernment of the operating equipment chosen by the object operating 
equipment selecting switch 12 in the teach pendant 10B, When it is discernment of the interlocking operation and independent operation 
which are chosen by the ganged operation specification switch 15, and interlocking operation, the operating equipment specified by the 
follower ****** switch 16 is identified, and propriety of operation is distinguished for every operating equipment. [S2] .For example, it is 
placed as it was called M(1) =2, M(2) =1, M(3) =2, and M(4) =1. It means that M(1) -2 is in the state where the operating equipment 1 can 
operate, and'M(2) =1 means being in the state where the operating equipment 2 cannot operate as it described above. After such 
discrimination processing, in the indicator lamp 1 7, the operating equipment 1 and the operating equipment 3, By lighting of the red lamp 17R 
of the upper row, indicate that it is in the state in which manual operation is possible, and the operating equipment 2 and the operating 
equipment 4, A worker can be told about the operating equipment which indicates that it is in the state where it does not operate by lighting 
of the green lamp 1 7G of the lower berth, and operates it during instruction operation being only the operating equipment 1 and the 
operating equipment 3. [S3] .If both the lamps 17R and 1 7G of both are in a putting-out-lights state, it will be understood that it is indicating 
that manual operation is impossible, i.e., it is in an automatic operation state. 

[0013]In the control device of the industrial robot constituted in this way, it can teach that it is to a worker also with the indicator lamp 17 
any the operating equipment which operates during instruction operation as follows is. If the changeover switch 1 1 provided in the operator 



control panel 10A of drawin g 1 serves as manual operation [S1 1 of drawin g 3] The condition data of all the operating equipment by which 

ciear is carried out at Step 1 (refer. to= drawlu g 2) :nentioned^3bove ?is 'transposed ^-o- li.frc ^Jr^r. 

chosen by the ganged operation specification switch 15 [S13] Discernment of the operating equipment chosen by the object operating 

equipment selecting switch 12 is made. [S14] .For example, at Step 14, supposing the operating equipment 2 is chosen, it will bypass noting 

that it is not 1. That is, M (1) is considered as as [ 1 replaced at Step 1 2 ]. At Step 15, since it is 2: MS (2) is transposed to 2: [S16] .In this 

case, it is not necessary to ask 3 or 4 at Step 17 any longerr therefore M (3) and M (4) are considered as as [ 1 given at Step 12 ]. In the 

flow chart which is shown in drawin g 5 when it comes to such a state, M (1) is 1. [S18] The red lamp 17R in which it is shown that it is in the 

state where the green lamp 1 7G in which it is shown that the operating equipment 1 does not operate is turned on, and it can operate is 

switched off. [S19] .The control about the following operating equipment 2 is continued by Step 20. The green lamp 1 7G in which the red 

lamp 17R in which it is shown that M (2) is 2 and it is in the state where the operating equipment 2 can operate being turned on, and not 

operating is shown is switched off. [S21] ,M(3) =1 and M (4) =1 as well as the case of M(1) =1 is processed. [S19] Only the green lamp 17G 

is turned on about the operating equipment 3 and 4. Since there is [ this example ] nothing M (5), if it comes out of such an object [S22] 

Control is ended. By the way, in Step 1 1, if the changeover switch 1 1 is operated automatically, it will be supposed that the condition data of 

all the operating equipment by which clear is carried out at Step 1 mentioned above is 0. In this case, the red lamp' 1 7R and the green lamp 

17G are switched off. [S23] It is shown that the instruction operation by a worker is impossible. 

[0014]In the above-mentioned step 13, when ganged operation is chosen by the ganged operation specification switch 15, discernment of the 
operating equipment chosen by the object operating equipment selecting switch 12 and discernment of the operating equipment specified by 
the follower ****** switch 16 are made. For example, at Step 24 shown in drawin g 4, if the operating equipment 2 is chosen and the 
operating equipment 4 is specified, it will bypass noting that object operating equipment is not 1. Specification progress to Step 25 then and 
according to the follower ****** switch 16 [S26] As for M (4), M (2) is transposed to 2 by 2. [S27] .M (1) and M (3) are maintained as it was 
set to 1 by it at Step 1 2. As a result, the red lamp 17R in which it is shown that the operating equipment 1 and the operating equipment 3 
are in the state where the green lamp 17G in which not operating is shown is turned on, and it can operate is switched off. [S19 of drawin g 
5] .The green lamp 17G in which the red lamp 17R in which it is shown that the operating equipment 2 and the operating equipment 4 are in 
the state where it can operate being turned on, and not operating is shown is switched off. [S21] .When the operating equipment chosen by 
the object operating equipment selecting switch 12 is not 2, according to the 1 specified, 3, or 4, it will progress to Steps 24 and 28, Steps 
29 and 30, or 29 and 31, and lighting and putting out lights of the predetermined indicator lamp 17 are made. 

[001 5]Although explained with an example, the above summarizes the kind of operation of the manual operation of the automatic work device 
5 constituted with two or more operating equipment 1 thru/or 4, and explains it below. 

(a) When carrying out independent operation of the one operating equipment, this, It is the manual operation which does the work which 
teaches while the positional attitude of the controlled object part (for example, work piece) of other operating equipment changes 
independently the positional attitude of the controlled object part (for example, welding torch) in one selected operating equipment manually. 
In this case, it is put into the changeover switch 1 1 by "manual operation", and the ganged operation specification switch 15 is set to "being 
independent." 

(a-1) When the object operating equipment selecting switch 12 is "1", Only the operating equipment 1 can operate by manual operation, only 
the indicator lamp 17a for the operating equipment 1 is turned on by "red", operation by manual operation is impossible for other operating 
equipment 2, 3, and 4, and the indicator lamp 17 for it is turned on by "green." 

(a-2) When the object operating equipment selecting switch 12 is "2", Only the operating equipment 2 can operate by manual operation, only 
the indicator lamp 17b for the operating equipment 2 is turned on by "red", operation by manual operation is impossible for other operating 
equipment 1, 3, and 4, and the indicator lamp 17 for it is turned on by "green." 

(a-3) When the object operating equipment selecting switch 12 is "3", Only the operating equipment 3 can operate by manual operation, only 
the indicator lamp 17c for the operating equipment 3 is turned on by "red", operation by manual operation is impossible for other operating 
equipment 1, 2, and 4, and the indicator lamp 17 for it is turned on by "green." 

(a-4) When the object operating equipment selecting switch 12 is "4", Only the operating equipment 4 can operate by manual operation, only 
the indicator lamp 17d for the operating equipments is turned on by "red", operation by manual operation is impossible for other operating 
equipment 1, 2, and 3, and the indicator lamp 17 for it is turned on by "green." The value is disregarded even if the follower ****** switch 
16 is chosen from (a~1) by any of "1 " or "4" in each [ of (a-4) ] case. [ more than ] 

(b) When carrying out ganged operation of the two operating equipment, this, Positional attitude change of the controlled object part (for 
example, welding torch) in one operating equipment is interlocked with positional attitude change of the controlled object part (for example, 
work piece) in other one operating equipment, It is the manual operation which does manually the work taught as the positional attitude of 
the controlled object part in other one operating equipment to the controlled object part in one operating equipment becomes fixed. In this 
case, the changeover switch 1 1 is turned on by "manual operation", and the ganged operation specification switch 15 is set to "linkage." 
(b~1) When the object operating equipment selecting switch 12 is "2" and the follower ****** switch 16 is "1", Only the operating 
equipment 2 and the operating equipment 1 can operate by manual operation, and only the indicator lamps 17b and 17a for the operating 
equipment 2 and the operating equipment 1 are turned on by "red". Operation by manual operation is impossible for other operating 
equipment 3 and 4, and the indicator lamps 17c and 1 7d for it are turned on by "green" (refer to drawin g 6). 

(b-2) When the object operating equipment selecting switch 12 is "3" and the follower ****** switch 16 is "1", Only the operating 
equipment 3 and the operating equipment 1 can operate by manual operation, and only the indicator lamps 17c and 17a for the operating 
equipment 3 and the operating equipment 1 are turned on by "red", Operation by manual operation is impossible for other operating 
equipment 2 and 4, and the indicator lamps 17b and 17d for it are turned on by "green" (refer to drawin g 7). 

(b-3) When the object operating equipment selecting switch 12 is "4" and the follower ****** switch 16 is "1 ". Only the operating 
equipment 4 and the operating equipment 1 can operate by manual operation, and only the indicator lamps 17d and 17a for the operating 
equipment 4 and the operating equipment 1 are turned on by "red", Operation by manual operation is impossible for other operating 
equipment 2 and 3, and the indicator lamps 17b and 17c for it are turned on by "green" (refer to drawin g 8). 

(b~4) When the object operating equipment selecting switch 12 is "1" and the follower ****** switch 16 is "4", Only the operating 
equipment 1 and the operating equipment 4 can operate by manual operation, and only the indicator lamps 17a and 17d for the operating 
equipment 1 and. the operating equipment 4 are turned on by "red". Operation by manual operation is impossible for other operating 
equipment 2 and 3, and the indicator lamps 17b and 17c for it are turned on by "green" (refer to drawin g 9). 

(b-5) When the object operating equipment selecting switch 12 is "2" and the follower ****** switch 16 is "4", Only the operating 
equipment 2 and the operating equipment 4 can operate by manual operation, and only the indicator lamps 17b and 1 7d for the operating 
equipment 2 and the operating equipment 4 are turned on by "red", Operation by manual operation is impossible for other operating 
equipment 1 and 3, and the indicator lamps 17a and 17c for it are turned on by "green" (refer to drawin g 10). 

(b-6) When the object operating equipment selecting switch 12 is "3" and the follower ****** switch 16 is "4", Only the operating 
equipment 3 and the operating equipment 4 can operate by manual operation, and only the indicator lamps 17c and 17d for the operating 
equipment 3 and the operating equipment 4 are turned on by "red", Operation by manual operation is impossible for other operating 
equipment 1 and 2, and the indicator lamps 17a and 17b for it are turned on by "green" (refer to drawin g 1 1). 

Thus, positional attitude change of controlled object parts, such as the welding torch 6 in one operating equipment, When making it the 
relative-position posture become to make it positional attitude change of controlled object parts, such as the work piece 7 in other one 
operating equipment, interlocked with, and fixed, Since the operating equipment which follows is restricted to 6 flexibility manipulator, in the 



' case of drawin g 6 thru/or drawin g 1 1 , the combination which becomes constant [ a relative-position posture ] is specified. 

; -- * [OS^C^y- v; : ay;- »• two-?gr.se rHarnp s- « re inade^tb *constitvft&tf^ 

According to this, one of lamps should be turned on at the time, of manual operation, when the lamp corresponding to the operating 
equipment does not light up, it teaches that it is a lamp piece and there is an advantage which can avoid generating of misconception. If a 
lamp with a high lifetime and high-reliability is used, a propriety clear statement means of operation can be made to constitute that at least 
one lamp is for every operating equipment. Three or more lamps may be formed, "manual operation", an "object operating equipment 
selecting switch", and a "follower ****** switch" may be made to correspond respectively, and a propriety clear statement means of 
operation may be made to constitute. 

[0017]the operating equipment 21 which consists of three direct-acting joints to which drawin g 12 intersects perpendicularly mutually — the 
operating equipment 22 which consists of what is called a slider and three rotation joints which intersect perpendicularly mutually — it is an 
example of the automatic work device 20 constituted by what is called positioner. When the operating equipment 22 moves to a white arrow 
direction, the relative attitude of the tool 6 and the work piece 7 changes, but suppose that it is fixed by motion of the direction of X of the 
operating equipment 21, Y, and Z about the relative position of the tool 6 and the work piece 7. Even if both two operating equipment is 
sliders, it can be made to operate by maintaining both relative position at least. Therefore, the operating equipment which does not have 6 
flexibility may also have those ganged operation, and the operating equipment of the place told to this invention which carries out follow 
operation will be restricted to 6 flexibility manipulator which was mentioned above. 

[0018]the operating equipment 31 in which drawin g 1 3 has six rotation joints — the operating equipment 32 which serves as what is called a 
6 flexibility manipulator from three rotation joints which intersect perpendicularly mutually — it is an example of the automatic work device 
30 constituted by what is called positioner. By rotating this tool 6 to a white arrow direction centering on the tip 6a of the tool 6 of the 
operating equipment 31, the relative position of the tool 6 and the work piece 7 changes. However, suppose that it is fixed by rotation 
centering on the joint 32a of the operating equipment 32 about the relative attitude of the tool 6 and the work piece 7. This invention is 
applicable also to such manual ganged operation. 
[0019] 

[Effect of the Invention]So that explanation of the above various examples may show in this invention. When a worker moves the specific 
operating equipment of two or more operating equipment by manual operation, a worker recognizes the display state of the propriety clear 
statement means of operation which operating equipment itself displays that only the operating equipment for a drive moves, and an interval. 
Therefore, it can eliminate that the operating equipment which is not predicted moves, manual operation can be performed, certainly well, and 
facilitation of work can be attained. 



[Translation done.] 



• * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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o(Z>f^»«»S:±«if^i: It, mi- AUG) 

5 w f - a* § § * frjfl? tf> » » h ti x v » & 

[0 0 0 1 ] 
[0 0 0 2] 

# v * ^ ^)7-/u?rI^ y -MStmmWf* H <v 30 

^imh^^mm^m^^mm^xn o fr, «*t 

^^ixtv^ fEKitt&S £ f£** fr mm L /c K , ^ 
[0 0 0 3 ] ro<t 5ft*«KSrlH]i8-t-S3t«>^, fflx. 

mi 4 (a) i-d^-rj: ? jd N Vfmms&sov—? tr— ^ 

h , &A X<D V — V t°— ^ 7 ^ — 6 COffiBg? 50 
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5t-Sb^i~t, ? — ^ ^ 7 fry— yu6(cig|ttut 9 
Sfcofc 9i-5»^sfo5„ dcoi 5ft^"^ 7 

HI— coffi«jfc»«ffiT^ASr«^Lfc«*c % 014 

(b) 2r!7 — ^ b°— ^ 7 a>?>— 

JiS^ttT^So ^tt, 014 (c) ©rt< % ^co 
**^Bas@fai£«i:ft5 «fc 5f-. F — ^ t°— * 7 £r{^ 

ii4 (a) (c^-r^^fc, fmmsti 
(omm^x^xy— ^6 ^ tf— * 7^^j(ttfi 

y-yU6 S:!7— ^ ^ 7 rt>kifiiB £itfttt;}x 
fifft&fti^£:^5 r.tfiffi»T«toLv\ «fc 
^Jfts^v^t, /U6«riiiB$^SlHliScfc#< ft5o 

[0004] t-t?, iE¥t?ii, iSr^-r^^^ffij^co 
T> *fc*f^*^»*f^i-5ri^"C*5J; 5fcftoT 

(0iJx.fi, WS6 l-4 2 0 0 4^# 
fig) 0 r<^>± 5ft*»**»f^tt, mX-!<Tfc<D&0\Zt£ 

3o #»*^BBi&ttia l 5 (a) (-^-rJ:9ft^-^ 
Sn^fii:«**tfcffi(O^A s ^^^tt5 0 ^CA a 

^PJ3iLfc4fcjg^|g 1 5 (b) "CfcSo :^I15 
(a) frhMl 5 (b) tOPfUfi, ^6^17 — ^ if — 

ffiltlo^ L/c^oT, _h!£L7tm 1 4co®]# ir^ft 

6 Srffih$-^fc4ftffiT*!7 — ^ 7 £r!frtf>i-i:^ofc 

ilK'bot, SI 15 (c) fC7F-ri:9(-, ifccoe*^ 

[0 0 0 5] 



( 3 ) 

3 

fa, mm^mxcom^u^mmi,, mm] mfttft 
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ns**-&ofa(i«ss:«^. tut, 

L 4 Kite, ^rix^fixJc^-jELTttif^^rsw^ai 7tf 
ffix.btlZ> 0 tit, Mt^^»«SI-»Lt»» 20 

imt, m(cfife^-ooSSS^ft:f^t(i«SSSr, ffl 

fill 8**»*^»f^Bi*ftf^««»«:*», ^ 
[0 0 0 7 ] 

um] i^m^^mm^cMi.xmm^mxm^ 

1 7 tcj: 5*^£teKi-*uf, ^TtipfPShm/Sffi 40 

x . mwmwte ir-cRts tix^z ^mmm^i^mm^ 
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l&^L4£r«|;L, ^»«^5^M<tt)^ 
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~:tv-*- 1 <D»fN6ifflS:ia:*i-5 smxmmztix 
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f^ift*s i ft ^ l 4 <z> v vmas » f^t- a tt» * a ^ £ 

[0 0 12] Si", ^tt^f^iSaHS^tttBT'-^S:^ y 
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**ryrf\ 2XW^x-hthtL 1 (DSJ^ £*l£ 0 ^"t- 

7^15T1j;2^5:y^M (2) f42JCg^^X. 

(S16) 0 ^cotf^^^, f)(l^r77'17 
T-3^4^£^9£^^ft< , L/c^oT, M (3) <^ 
M (4) bfc^T-yZfl 2X-5-X-btlfzKD3il£b£tl 

hl^^T, M (1) tfSLT*fc«9 CSI 8] . f^tbttS 
1 ^ft^LftV^^ ^^TF-f^fe^V^l 7 G^^*T$ 

1 7 RfirN^T^^t5 CS 1 9] 0 ^t>77'2 OiCio 

(2) ^2-C*>0, fP«M«»2 35Sl(i^j|Bftttffi-e*>5 

ftv^i**t»fe7^i 7G*i?B*r*^5. C S 2 
1] a M (3) =l^oJ:c/M (4) = 1 Co^Xt), M 

(i) =i<am&k'ftmzt&mzti tsi9), t&m 

§13, 4Col^(l Ja-fe^^^l 7 G(Z)*^^$ft 
5 0 Z(D&lX*fo* M (5) t V^o/ct>Of4ftV^-C\ ^ 
<D& 9ft»*^M-fta<h CS2 2] , ffiiJWf4j|*Ti-So 

id^o^T, ^]#^^^5-i i^ 
g ffijiliK > ft o T l ^(i, mj3$ Lfc^ 7 s " ^ ^ 1 "C^ y 'V 
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uGhrmzti cs2 3] , f^#ic±5»*»mi 

[0014] ilELfc^xy^i 3tcjoVNT, StbSSft 
6 {c ± o x »j£ * ixx v ^ f^»«ss^i«sw5 ft * ft s 0 

Mxfl f^»«HS 2 as»W£fta>ofts»fli»4 

ftXV^S^ El 4 ^^^X-r-^^2 4^tt#*flUft*B 

^ 1 X&^£ LX^ii «9 £ft£ 0 ^4^77^2 5 10 

oX [S2 6] , M (2) fi2}C, M (4) t)2CI^ 
j^X.^ft-5 [S 2 7] 0 ftfc, M ( 1 ) M (3) fl 

Lft^:iS:/Tt»fe7^1 7Gte*Ni*T£ft ; 5 (S2 20 

i] o ft*3, s**f^»«HB»«^>r y^i 2 ic ± or 31 

tR^ixT^6^idiai§^2-Cftv^^fc:^, ^:Ofg^$ 
ftfcl, 3f)L<(j:4^i:t, ^T7^2 4, 2 8^ 
3 0 t)L<(i29, 3 1 — tiitf^ t\C 
ft 9, Pif^S/T7y7'l 7 0D^JtT^m*Ti*Sft£ft5o 

[0 0 15] JJJL±li— -MSrfeoTKWU^s % m%c<Dft 
EdttlS liV^L4[ao x«j£ * ft 5 § UfHESStt 5 

rftn a^stbfc— o<of^»«gfc*3ft5w»*t*-a5 30 

f£j (CAft^ft, T^O. 2g»»jfptg^-<y?-l 5^ 

r^fij h £ftxi^ Q 

( a - i ) wftflattmBMK*-* ^12^ r 1 j x 

*r#gx& *) , i^mm^ 1 <oit«xom^y >^ 0 1 7 a ^ 

^ r*j fc,£*r£ft, fi!i^«ittlS2 1 3, 4tt#thtR 40 
fNc J: 5 Kjf1^^ *T#£X fe o X . -t co tztbcDit^ =7>-f 

1 7 ft, rjtj ic^ffsnSc 
( a - 2 ) #ftftnft«tSWR.x-f yfi2^ r 2 j x 

a* r#j (c,£;tT£ft, ft&oflmiittl* 1 , 3, 4fi#»* 
1 7<i, r^tj (c£;*T£ft& 0 

( a - 3 ) »*f^Wl«*altR^ f * ^ 1 2 ^ r 3 j X* 

fe6*&fc:f±, f^a*.sg3^*.^#!Ki*m-«toxaf^ 50 
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a* r^j jc^^rsn, fMi^f^ibafts 1 , 2, 4ja^EMs 

(a -4) W&imWSmiRX'f 2& Uj X 

pJtgXfc«9, f^»«IS4<Z>fc«>0**5>'7 p l 7 dCO* 

# r*j icjftfl-stt, ffe<of^»«»i, 2, 3fi^i^ 
^(-ct^id^^pjtgxfcox, t(Dtzab<om^^y 

1 7 ft, r^j (^^T^tL^o ft3b\ ^±<^ (a-l) 
7&>k (a -4) <0«-^(d*3V>X, ftW&SfeX'f V s ? 

16^ r 1 j ifcfi r 4 j cov^fti-SitR^ftx^x 
fc, ^ooffiteM#i£ft6o 
(b) -o(Of^»«8gSrig«i»f^S*6»& 

n-t 5 fin (D — o ^»aigg{c*3 ft 6 sijifpstftfflffi^ffi 

«S5^-^i:ft^±5lc»*-r5f^SIS:. ^»Xff5 

( b - 1 ) »*m»»asaK^>f 1 2^ r 2 j x 

fi, fPiiS2 tfHIiiSi <o*##»»^J:oTl 
7 b, 17 ao*^ r^j tr^tr^ix, ffiof^Db 

m^3, 4(«i» t j:6n^^^t*ot, 

(DtHfoO^TF? >7 1 7 c, 17(1(1 r^fj JC^^T$ 
ix5 (IH6#flS) o 
(b-2) »*f«baHBftW^>f s/^i 2* r 3 j x 
fco, fflffi^^^f 16^ r 1 j xfes^t- 

>-^l 7 c, 17 a CO^-/^ T^j td^T^tb, ftfK^f^Kj 

tB2, 4f4#«i»f^^J:5«i^<^«B-C*>oT, * 
C07ti6C0^^V >^^° 1 7 b, 1 7 dfi, rjfj tC^*TS 

^6 cia7#fig) o 

(b-3) ^f^i&atssatR^-Yy^i 2^ F4j x 

tt, f^»M^4 M«§lOW¥i»J;oT» 

y7'l 7 d, 17 a(7>^;^ T^j ^^iT^tls ftiico^Sb 

(7)/:^^7y7 0 l 7 b, 17 ctt, rjtj tC^T^ 
tL5 (l2 8#fiS) c 
( b - 4 ) >5tft^«I«l4SStR^-f ^fl2^ r 1 J x 

fc9, B£»f^tg^^^ i 6^ r 4 j x*>s»^!-c 
fi, f^»««i tf^«S*4^^"Wi*m-J:or» 
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7 a, 17 r^j iC^JTStt, ft&tf>f£» 

(DfcVxnitTF^is-?! 7 b, i 7 c (i N r^j tc^cir* 

*l5 (i9#I) 0 

16^ T4J Xfozm^z 

7 b, 17 dtofyffi r^j fc ; £*T£;tx, tecDf^tft 

Ot^(D^7y7°l 7 a, 17c(t 

ix5 (0 1 0#JS) o 

( b - e ) Mm^mm^miR*^ jxfi2* r 3 j -e 

V^l' 7 c, 17 d<D&& T^j t-^T^tb, {^(Di^m 
(Z)tftOi^7y7 ? l 7a, 17bfi, rjij (C^*T$ 

n5 (mil #hb,) 0 

^k^Stt*^ -€r<7>tB*[-ffi:«g?»^— ££ft£ ± 5f- 

tt. 0 6ftl^L01 lcD^tClW^^n^o 
[0 0 16] £r^"C\ BMS^Si Lt^)i/T 

tt^o Z*LKlJ;*Uf, ^ttRflSH^ Iv-f^—^O 

r £ ^ifcx., »B^«^S:lHliBi-S ^ £ ^T*# 5$iJ^ 

[0017] @i2ft fflStcittefc-t- 6Hooa:tbMtn 
<£ 9ft6fWS»8&2 1 V^^^^^^-f tBSKifi 
Si"5Ho60|HHsBS6i5J: 19 &5f£»SI»2 2 tvbfr$>5# 
v> > a "t— £ \zl J: o TtS/S $ ^i/c § i^f^^^g 2 o <nm 
T*fc5o f^»»S2 ( 2 35se^Bi*[6]^»< rirfcij; 9 s> 
-7i/6 £ 17 — ^ tf— * 7 t <oti*fg?^(i^t;-r5^, ^ 

B2K30X, Y, ZO*fiofi!j#f;:J:oT— ^£iT5 
:i^t^5„ ft:fc\ Z.o<of^B»«lS^t t>*c^5>r^ 
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f^Sr^-frSr i3ftst?#5 0 UttfSoT, 6§ig^L 
Ma! L/c <fc 5ft 6 ^g^^7V-^-WSbto^r 

£{Cft£ 0 

[0018] il3 tt, 6 ocO[HHEB8«SSr*-rSf^t&« 

xts^c $ jxfc § iM^it^e 3 o <omv 

10 fc& 0 fHftig3 l©^-/l/6©jt*6 a 

tt^-^ 6 SrS^Hi^rRj^lHltei-S n £ fc <t 9 , ^-A- 
6 £17— 7 b<n-*miiLm±^ik-tz>o L/^U 

£ !7 — ^ t °— X 7 £<£>fB*f^^tCoV^f;i. ft 
®]«^3 2<E>BM15 3 2 a ; lr4 , 'L^£ LttElin^ioT-'^ 
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[012] 6g ftS^I Lftv^r-o(7>^^!0^^l^^^ft 
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